r TiUe: COMBINING NARROWBAND APPLICATIONS WITH 
"' BROADBAND TRANSPORT 
;■ .ore: Jari Tapio Vikbcrg el al. 
Docket No.: 27943-0041 1USPI 

V 

1/26 



all 

7 

OSI 
Levels 



r 


Communications 




Node | 




Call 




Control 




Connection 




Control 



100 



FIG. 1A 

(PRIOR ART) 



105 
110 



150 



\ 



Call 
Control 



Connection 
Control 



155 



160 



FIG. 1B 

(PRIOR ART) 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
i ore: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1 US PI 



V 



2/26 



205A 



Switching 




Intelligence 




(UNIX Server) 






OA 


Switching 
Fabric 







200 

\ 



205B 



Switching 
Intelligence 
(UNIX Server) 




-21 OB 



Switching 
Fabric 



fig. 2 

(PRIOR ART) 



r T :4 <e: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
. .ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

V 

3/26 




^ Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
^ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1 US PI 

V 

4/26 




r ^tle: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
. . seniors: Jari Tapio Vikberg et al. 
Docket No.: 27943-00411 US PI 

5/26 




r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
l .ors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

V 

6/26 



393- 



/ 



320" 



#7 SIGNALING SYSTEM 
! 



300c- 



330/3401 300c " 



330/340tx 300c - 



-330/3402 



PSTN/ISDN 
NODE 



3301 



E 



360 



ATM NODE 



300b 



341 





I 






PSTN/ISDN 
NODE 




j ^-340tx 




ATM NODE 








v. 




) 



PSTN/ISDN _ _ 
NODE T 1 



3302 



3402 



ATM NODE 



322 0 



v 341 
322 



D- 



300b- 



1 -I ACCESS NODE 

324, 



f o- 



300f 



ACCESS NODE — - J 
300f /-324d 



TERMINAL 



TERMINAL 



FIG. 3C 



f Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
itors: Jari Tapio Vikberg et ai. 
Docket No.: 27943-0041 1 US Pi - 



7/26 



ISUP 



MTP 



AAL1 



ATM 

FIG. 3D 



DSS1 



LAPD 



AAL1 



ATM 



V5 CARRYING 
PSTN, ISTN, OR 
OTHER 

AAL1 

ATM 




FIG. 3E 



FIG. 3F FIG. 3G 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
lots: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

V 

8/26 



330/340 N 




^330^2 



PSTN/ISDN 
NODE 8 




PSTN/ISDN 
NODE C 





ATM 
VIRTUAL 
CHANNELS 



FIG. 3H 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
.tors: Jari Tapio Vikberg et ah 
Docket No.: 27943-004 11 USP1 

V 

9/26 




f Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
itois: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



10/26 



420A 



r 



405A 



400 

\ 



Call Control 




Connection 




Control 








-410A 


Connection 


-f 


Control 






405B 



Call Control 



Connection 
Control 



[ 420B 



-41 OB 



Connection 
Control 



FIG. 4 



500 



\ 



505 



405 



Call Control 



Connection 
Control 



510 



IWF 



Connection 
Control 



•410' 




Connection 
Control 



Connection 
Control 



Connection 
Control 



fig. 5 



r Ti*!e: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
.ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

V 

11/26 



405 



Call Control 



Connection 
Control 



530 



505- 



Connection 
Control 



535 





Connection 


^-410' 


IWF 


Control 






Connection 
Control 



Connection 
Control 



FIG, 5A 




Connection 
Control 



Connection 
Control 



Connection 
Control 



y 



580 



Emulator 



Addr. Space A) Mapping (Addr. Space B 



Addr. A1 
Addr. A2 
Addr. A3 



Addr. An ) ♦ 




585 



Addr. B1 
Addr. B2 
Addr. B3 

■ 
■ 

Addr. An 



FIG, 5C 



FIG, 5B 



f Title: COMBINING NARROWBAND APPLICATIONS WITH ^ 
BROADBAND TRANSPORT 
ntors: Jari Tapio Vikberg et al. 
^^cket No.: 27943-0041 1USP1 



12/26 



600 

\ 



E1 link between 
XT and CE-ET 
carrying SS7, RSS, 
V5.2 and PRA 
signalling links (and 
possibly, leased lines) 



TCP/IP control links 
for SCM, SDM, & CM 
protocols 



ATM-ET to 
ATM-ET 
PVPC pipes 
carrying 
signalling 
links 




630A' 



E1 link 
between RT 
and CE-ET 



630B 



E1 link 
between 
ETV5 & 
CE-ET 



E1 link 
between 
SS7 ET 
and CE-ET 

•E1 link 
between 
PRA & 
CE-ET 



630C 630D- 



FIG. 6 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
jntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

13/26 



ML-Media Logic 
MGW-Media Gateway 
LE-Local Exchange 
AN -Generic Access Node 
PBX-Private Branch Exchange 
TDM-2M PCM link 
NNI-Node Network Interface 
UNI-User Network Interface 



700 



\ 



Telephony 
\ Server 



710A- 



710B- 



630C- 




PBX 






m 




AN 


MGW 


t 

/ 

/ 

/ 


LE 









UNI 

or NNI 



Switched ATM 
Network 

V v 



h 

UNI 

or NNI 



625 
Media 
Gateway 

FIG. 7 A 



^215 



MGW 


— I — 


PBX 




AN 




LE 





750 



\ 



705- 



Telephony 
\ Server 



Telephony 
Server 



705 



„ |l _BJCC_ 

dssj^~--:::-~^~ : ^r-C _605 
/ ' ■'' ^ I 

I / / s 1 

I / * f 




PSTN/ISDN 
Network 






PBX 














AN 


MGW 





/ 

/ 
/ 
/ 




LE 











UNI 

or NNI 



"—625 



Switched ATM 
Network 



FIG. 7B 



UNI 

or NNI 



-215 





— I — 


PBX 


MGW 




AN 




LE 





f Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
,ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1 US PI 



14/26 



800 



TN 
A-B 



-605 



establishPath A,B 
620 




FIG. 8A 



850 



\ 



TN 
A-B 



-605 



ML 

A-C' D'-B 



establishPath A,B 
-620 



ADD A-C' 
A 



625AC 



ADD D'-B 
B 





C 


D' 




MG 




MG 



-625D'B 



MG 



^625GE 

FIG. 8B 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
.ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 

V 

15/26 



337- x 




Domain B 337 



630A 



(B) inter-domafn signalling link 




Telephony Server/ 


- TN 


=LSL 






- ML MG 





(C) intra-domain 
-f leased line 7 



M(^~ 



ATM hjetworic 

(D) interj-domain 
leasee) line 




^MG (C) intra-domain 
Vt~" ' ease d line ~^ 




(A) intra-domain 
signalling link 



-625 



630C- [f 



X 



630D 



PRA 



The part of a signalling link configured by TN commands (A) 

The part of a signalling link configured by ATM Management System (B) 

The part of a signalling line configured by TN commands 

The part of a leased line configured by ATM Management System (C) & (D) 



FIG, 9 



1000 



\ 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 

BROADBAND TRANSPORT 
'■ mors: Jari Tapio Vikberg et al. i 
i^ocket No.: 27943-0041 1USP1 



V 



16/26 



MML Handler 



1005 



1030 



1010 



ATM 
Management 
System 



Server 



TN 

^ 1015TN 



ML 



1015ML 

I 1 

Topology of MG, Protocol ■ 

[Mapping "SDM" to H.248J 
_ _ - - - 25 



n 



Context HandlerJ 




605 



TRH 



1020 



620 



MG2 



625 



FIG. 1 0A 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
ntors: Jari Tapio Vikberget al. 
Docket No.: 27943-0041 1USP1 

V 

17/26 



1050 



\ 



MML 
Terminal 



1005 



1010- 



ATM 



Management 
System 



Server 

— 

MML-Command 



605 



705 



GMUP Representation 



AddPort 



ML H.248 Table 



1055 AddPortRes I 10 60 



1 °65 SD Tablel ^H 5 



MG/Subrack/Slot/Port 



MG/Subrack/Slot/Port 



MG/Subrack/Slot/Port 



Switch device 1 



Switch device 2 



Switch device 3 



MG 




ATM NETWORK 



215 



H.248 Table 



H.248 Object Table 



1080 



-625 



FIG. 10B 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
-utors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1 US PI 

V 

18/26 



1100 



\ 



MGC 
1110 



TN 



( Routing Analysis AS-A y ~ 
(Narrowband Telephony Services^ 



1130 



1135 



605 



MG 



ML 



Mapper from AS-A 
to AS-B 



1140 



620 




-625 



FIG. 11 




Held 
1305 



1325 



1335 



1345 



Bandwidth Data 
Structure 
1300 



1 



1315 



1310 



Records^ 
1360 



Outgoing MG 

MG3 
MG2 



f 1320 / f 



1330 



Incoming MG 

V MG1 
MG1 



\ 



Bandwidth avail. 



0 Mb 
5 Mb 



1340 



Total bandwidth 



50 Mb 



U 



1355 



30 Mb 

I 



1350 



Statistics 



FIG. 13 



i 



f Title: COMBINING NARROWBAND APPLICATIONS WITH ^ 
BROADBAND TRANSPORT 
nitors: Jari Tapio Vikberg el al. 
^vjckct No.: 27943-0041 1 US PI 

t v 

20/26 




1500- 
1510- 



Incoming Call to MGC 

i 



MGC determines maximum bandwidth needed for call 




FIG. 15 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
jntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



21/26 



MGC 

r mo 



1300 



Bandwidth 
Data Structure 



Statistics 
Module 



T 



1640 



Bandwidth Data 



1600 



Processor 



1610 



■ r 



1630 



Timer 



1650 



Reporting 
Module 



FIG. 16 



1700- 

1710- 
1720- 

1730- 

1740- 



Incoming Call to MGC 



MGC determines maximum bandwidth needed for call 



I 



MGC determines all possible routes for call 



i 



MGC determines optimum route for call 



Call setup using optimum route 



FIG. 17 



/<" Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT ? 
..ventors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



22/26 




1830 



-1840 



Media Control 



Time 



Underflow 



Overflow 



Measurement 



1850 




FIG. 19 



r T!.i e: cOMBINrNG NARROWBAND APPLICATIONS WITH 
; BROADBAND TRANSPORT 

' _ntors: Jari Tapio Vikberg et a). 
Docket No.: 27943-0041 1USPI 



23/26 



1110 



MG 



1 820— ^-~T\, ~ . "T^n*. 

C Call Control jr 

2001 -vj 1^2005 1830- 



TDM 



1840 



r 




Medio ControP ^) 
2002 [ 

i 



2004 1850 



(^fitter buffer controT) 




2003- 



1860 
r 1855 



Jitter Buffer 



G.711 Media Handler 




FIG. 20A 



1125 




-2010 



Reallocate bandwidth 
for call 



•2030 





Continue 




call 



2060 



Terminate 
call 



FIG. 20B 



r Title: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT 
ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



24/26 



2120- 



1820- 
1840 



1830 

1850- 
1855- 



MG 




Quality Supervision^ 
Control 
— f" 



Call Control 



<^edia Coi^rop> 



Media Handler 



jitter buffer 



^1110 

f 625~ 



2100 




JBM 



Server 



FIG. 21 



^2210 


r 


2210 


r 


2210 


Quality 




Quality 




Quality 




Data 




Data 




Data 





Timer 







2200 



Processor 



XL 



2230 



Statistics 
Module 



JBM 

Server 

2110 



2220 







' T 


Database 




Statistical 




Information 




2240 



FIG. 22 



™<5: COMBINING NARROWBAND APPLICATIONS WIT" ^ 
BROADBAND TRANSPORT / 
-ntors: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



25/26 



1110 



jitter buffer 




1125 



2300 



MG 



duality Supervision 
_Control 

' r 



Call Control 



(Media Contra^ 



Media Handler 



jitter buffer 




1850 
1855 



FIG. 23 



Bandwidth Data 



Held 
1305 



) 



1325 



1335 / 

/ / 



Structure 
1300 



1315 



Records, 
1360 



1310, 



Outgoing MG 



MG1 



MG1 



1320 



Incoming MG i 



MG3 



MG2 



f- 



1345 

1330 / ^1340 



Bandwidth avail. 



5 Mb 
5 Mb 




1355 1375 
1350 / ^-1370 



Total bandwidth 



50 Mb 



30 Mb 



Statistics 
\ 



Bad quality 
calls (%) 



2% 
5% 



FIG. 24 



r TUIe: COMBINING NARROWBAND APPLICATIONS WITH 
BROADBAND TRANSPORT , 
.ntore: Jari Tapio Vikberg et al. 
Docket No.: 27943-0041 1USP1 



26/26 



2500 
2510 

2520 
2530 



INCOMING CALL TO MGC 



MGC DETERMINES MAXIMUM BANDWIDTH NEEDED FOR CALL 



MGC DETERMINES ALL POSSIBLE ROUTES FOR CALL 



MGC DETERMINES BAD QUALITY DATA FOR EACH ROUTE 



2560 
2570 



2540 



ANY 
'ROUTE HAVE^ 
UNACCEPTABLE 
J3AD QUALITY, 
.DATA ?> 



2550 



DISCARD ROUTE 



N| 



MGC DETERMINES OPTIMUM ROUTE FOR CALL 



CALL SETUP USING OPTIMUM ROUTE 



FIG. 25 



